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Background/purpose: Oral lichen planus (OLP) is the most frequent oral lesion 
found in patients with hepatitis C virus (HCV) infection. The aims of this study 
were to investigate the prevalence of OLP among chronic hepatitis C patients, to 
clarify the role of HCV in the pathogenesis of OLP, and to assess its relationship to 
transaminase levels.
Materials and methods: Two groups of subjects were studied; 277 hepatitis C patients 
were examined for OLP (Group 1) and 5273 outpatients seeking dental care within 
1 year were used as a control (Group 2) to determine the prevalence of OLP in 
the general population. The dental and hepatic records were collected and analyzed.
Results: The prevalences of OLP were 4.7% (n = 13) in Group 1 and 2.0% (n = 104) in 
Group 2 and significantly differed (P = 0.002). All 13 OLP cases occurred in hepatitis C 
patients who had experienced elevated alanine transaminase levels of > 80 IU/L 
within the 2 previous years, regardless of whether they were treated with interfer-
on-ribavirin combination therapy or not. There was a strong association between 
elevated transaminase levels and the development of HCV-related OLP lesions 
(P = 0.014). Of the 13 OLP patients, two were in the group with a sustained virologic 
response (SVR) to HCV therapy, two were in the group without an SVR, and nine 
were in the non-therapy group. The incidence of OLP in hepatitis C patients did not 
significantly differ between those who showed an SVR to HCV therapy and those 
who did not respond or did not receive therapy (P = 0.560).
Conclusion: We concluded that: (1) elevation of transaminase levels is associated 
with the detection of HCV-related OLP, and (2) HCV-related OLP can remain 
unchanged for years after an SVR to HCV therapy. The findings revealed that the 
role of HCV in OLP pathogenesis is due to host factors induced by HCV rather than a 
direct cytopathic effect of HCV.
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Introduction
Oral lichen planus (OLP) is frequently seen in pa-
tients with chronic hepatitis C virus (HCV) infection 
and was reported to be an extrahepatic manifesta-
tion of HCV.1−3 Many studies associated OLP with 
HCV, especially in HCV-endemic areas such as 
southern Europe and Japan, although the mecha-
nisms of HCV in OLP pathogenesis are unclear.1,4−9
HCV RNA was detected in the saliva and oral mu-
cosa of patients with chronic hepatitis C. Persistent 
HCV infection of the oral epithelium may trigger a 
host immune response and result in HCV-related 
OLP. However, the underlying mechanism remains 
unclear.1,9−11 Chung et al.12 found that elevation of 
transaminase levels significantly increased the risk 
of atrophic-erosive OLP, particularly in HCV pa-
tients. Ali and Suresh13 reported a strong associa-
tion between elevated transaminase levels and 
detection of erosive OLP, but no correlation be-
tween OLP and HCV infection was determined in 
their study. Nagao et al.8,14 observed HCV-related 
OLP in patients with severe liver dysfunction and 
also in patients without it. Further, there were no 
significant differences in serum HCV RNA levels and 
HCV genotypes between the HCV with OLP group 
and the HCV without OLP group. Arrieta et al.15 
detected HCV replicates in epithelial cells of anti-
HCV-positive patients with and without OLP. Those 
reports suggest that host factors induced by HCV 
infection are more important than viral factors in 
the pathogenesis of HCV-related OLP.
Combination therapy with interferon (IFN) and 
ribavirin is the current standard treatment for 
chronic HCV infections. Some reported the therapeu-
tic effects of IFN on OLP lesions, but others reported 
that OLP can be aggravated or triggered by IFN.16,17
There is no report describing the therapeutic ef-
fect of IFN and ribavirin for HCV-related OLP in 
chronic hepatitis C patients. Also, controversy and 
uncertainty regarding the association of the activity 
of HCV in OLP led us to conduct this study. The aims 
of this study were to investigate the prevalence of 
OLP among patients with chronic hepatitis C in 
southern Taiwan, to clarify the role of HCV in the 
pathogenesis of OLP by investigating the progression 
and occurrence of OLP in HCV patients treated with 
IFN plus ribavirin, and to assess the possible asso-
ciation of transaminase levels in OLP. We conducted 
oral examinations of chronic hepatitis C patients 
with the investigators blinded to their HCV status.
Material and methods
Two hundred and seventy-seven consecutive pa-
tients (152 women and 125 men), aged 34−87 years 
(mean, 60.5 ± 10.7 years) with a diagnosis of 
chronic HCV infection and who had been followed 
up for at least 2 years at the Division of Hepato-
Gastroenterology of Kaohsiung Chang Gung 
Memorial Hospital, were examined for OLP (Group 
1), and 5273 outpatients seeking dental treatment 
at the Department of Oral Pathology and Family 
Dentistry within 1 year were used as the control 
group (Group 2) to determine the prevalence of 
OLP in the general population. All patients enrolled 
in the study came from the same general popula-
tion in southern Taiwan. With the investigators 
blinded to a patient’s medical history including 
his/her HCV status and whether he/she had re-
ceived HCV treatment, OLP was observed through 
a clinical examination by a well-trained family 
dentist, and then double-checked by an oral medi-
cine specialist. The study was conducted from 
August 2007 to March 2009. A diagnosis of OLP was 
made on the basis of the recognized typical clini-
cal features; in suspicious cases, a diagnosis was 
confirmed by a biopsy. Reticular OLP was defined 
by the presence of a lace-like network of grayish-
white lines (Wickham’s striae). Atrophic, erosive 
and bullous types of OLP lesions were accepted as 
a subtype only in the presence of reticular OLP 
elsewhere.18−20 Participants were divided into a 
reticular OLP group and an atrophic-erosive OLP 
group according to the clinical type of lesions ob-
served. Patients suspected of graft-to-host dis-
ease, or areca nut use or drug-induced lichenoid 
eruptions were excluded. Demographic data such 
as age, sex, past medical history, type of OLP le-
sion, and its duration were collected using a check-
list after receiving a patient’s consent.
HCV infection was diagnosed by detecting anti-
bodies against HCV (anti-HCV, with microparticle 
enzyme immunoassay (AxSYM HCV version 3.0; 
Abbott Diagnostics, Chicago, IL, USA). HCV RNA by 
qualitative polymerase chain reaction (COBAS 
AMPLICOR HCV test version 2.0; Roche Diagnostics, 
Basel, Switzerland; with a lower limit of detection 
of 50 IU/mL) was detected when needed. Liver 
function tests including serum aspartate ami-
notransferase (AST) and alanine aminotransferase 
(ALT) levels were measured, and serum AST and 
ALT levels of < 40 IU/L were assumed to be normal. 
AST and ALT levels were estimated in all cases in 
Group 1 from several weeks to several months. A 
sustained virologic response (SVR) was defined by 
the absence of HCV RNA at 24 weeks after comple-
tion of HCV therapy. The goal of treatment for 
chronic HCV infection is an SVR accompanied by 
improvement in the liver damage. In this study, a 
therapeutic response was judged after IFN-ribavirin 
combination therapy to be a complete responder if 
there was an SVR with normalization of serum ALT 
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levels, and an incomplete responder if there was 
neither an SVR nor a return to normal transami-
nase levels. The incidences of OLP in the hepatitis 
C patients (Group 1) were compared between 
those with elevated transaminase levels of > 80 IU/L 
(double the normal limits of the value of ALT) and 
those whose ALT levels never exceeded 80 IU/L and 
between those who showed an SVR to HCV therapy 
and those who did not respond (non-SVR) or did 
not receive therapy. An ultrasonographic scoring 
system consisting of the liver surface, parenchyma, 
vascular structure and splenic size was used to de-
scribe the severity of hepatic parenchymal dam-
age.21 In the scoring system, a score of 4 indicates 
a normal situation, scores of 5−7 indicate hepatic 
fibrosis, a score of 8 indicates early cirrhosis, and 
scores of 9 and higher indicate cirrhosis. The in-
traobserver reproducibility of our gastroenterolo-
gist was documented.22 In this study, we defined 
scores of 4−6 as normal or mild hepatic fibrosis, 
while scores of 7 and higher were defined as defi-
nite and advanced hepatic fibrosis. The ultrasono-
graphic evaluation of 277 HCV patients by this 
scoring system was used to investigate the correla-
tion between the prevalence of OLP and the de-
gree of liver abnormalities.
All collected data were analyzed by the compu-
ter package SPSS version 15.0 software (SPSS, 
Chicago, IL, USA). Chi-squared and Fisher’s exact 
tests were used to analyze the association between 
qualitative variables. In all analyses, P < 0.05 was 
considered statistically significant. The study was 
approved by the institutional review board of 
Chang Gung Memorial Hospital.
Results
OLP was the most prevalent oral lesion in hepati-
tis C patients (Group 1) with 13 cases (9 females 
and 4 males, 4.7%; Table 1). The remaining lesions 
consisted of leukoplakia in five cases (1.8%), aph-
thous stomatitis in three (1.1%), oral candidosis in 
two (0.7%), and cheilitis in two (0.7%) (Table 2). 
No abnormalities of the oral mucosa were found in 
the remaining 252 cases (91.0%). In the 13 HCV-
related OLP patients, the painless reticular form 
of OLP was the most common oral lesion (n = 10, 
76.9%); only three showed atrophic-erosive OLP 
(23.1%), with the buccal mucosa being the most-
often affected site. On the contrary, of the 104 
OLP patients in Group 2, the most prevalent OLP 
lesion was the painful erosive type (n = 90, 86.5%) 
and 14 patients (13.5%) showed reticular OLP. The 
clinical features of OLP between HCV patients 
(Group 1) and dental outpatients (Group 2) statis-
tically differed (P < 0.0001).
The prevalences of OLP were 4.7% in Group 1 
and 2.0% in Group 2 with a significant difference 
(P = 0.002). In total, 125 hepatitis C patients com-
pleted HCV therapy with IFN or peginterferon and 
ribavirin; 83 (66.4%) of them showed an SVR with a 
return to normal ALT levels, and 42 patients (33.6%) 
showed a non-SVR with elevated ALT levels. 
Because the hepatitis C status did not reach the 
therapeutic requirements of health insurance of 
Taiwan (a persistent ALT level of > 80 IU/L and sig-
nificant hepatic fibrosis), adverse effects from 
IFN, or financial problems, the other 152 hepatitis 
C patients did not receive HCV therapy or failed to 
complete therapy. Of the 13 HCV-related OLP pa-
tients, nine were in the non-therapy group (69.2%), 
two were in the non-SVR group (15.4%), and two 
were in the SVR group (15.4%). The OLP prevalence 
in the SVR group (n = 2, 2.4%) was lower than that 
of the non-SVR group plus the non-therapy group 
(n = 11, 5.7%). However, no significant difference 
was found (P = 0.240; Table 3). The HCV-related 
OLP in two patients developed before HCV therapy 
and persisted after an SVR to therapy for several 
months to 1 year. All 13 OLP patients were hepati-
tis C patients who had experienced elevated ALT 
Table 1. Age and sex distribution of 277 hepatitis 
C patients with oral lichen planus (OLP) lesions in 
Group 1
 Patients with OLP
 Male Female Total
Age (yr)
 30−39 0/6 1/5 1/11
 40−49 0/15 0/15 0/30
 50−59 2/38 2/52 4/90
 ≥ 60 2/66 6/80 8/146
Total 4/125 9/152 13/277 (4.7%)
Table 2. Distribution of oral mucosal lesions in 277 
hepatitis C patients (Group 1)
Oral mucosa condition n (%)
Oral lichen planus 13 (4.7)
Leukoplakia 5 (1.8)
Aphthous ulcers 3 (1.1)
Oral candidosis 2 (0.7)
Cheilitis 2 (0.7)
Normal mucosa 252 (91.0)
Total 277 (100)
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Table 3. Prevalence of oral lichen planus (OLP) in 
hepatitis C virus (HCV) patients (Group 1), stratified 
by a sustained virologic response (SVR) to HCV ther-
apy with interferon and ribavirin and non-SVR to 
therapy plus the non-therapy group*†
 OLP (−) OLP (+)‡ Total
SVR 81 (29.2) 2§ (0.7) 83 (30.0)
Others 183 (66.1) 11 (4.0) 194 (70.0)
Total 264 (95.3) 13 (4.7) 277 (100)
*Data are presented as n (%); †percentages may not add up to 
total because of rounding; ‡not significant (P = 0.240); §2.4% 
(2/83) with an SVR; 5.7% (11/194) with a non-SVR and no 
therapy.
Table 4. Prevalence of oral lichen planus (OLP) in 
hepatitis C virus (HCV) patients (Group 1), stratified 
by alanine transaminase (ALT) levels of > 80 IU/L 
within 2 years of follow-up, by whether they were 
treated with HCV therapy or not*
 OLP (−) OLP (+)† Total
ALT
 < 80 IU/L 85 (30.7) 0‡ (0) 85 (30.7)
 > 80 IU/L 179 (64.6) 13§ (4.7) 192 (69.3)
Total 264 (95.3) 13§ (4.7) 277 (100)
*Data are presented as n (%); †significant (P = 0.014); 
‡0% (0/13) with OLP; §100% (13/13) with OLP.
levels of > 80 IU/L within the past 2 years, regard-
less of whether they were treated with HCV ther-
apy or not. Elevated transaminase levels of > 80 IU/L 
were significantly related to the development of 
OLP (P = 0.014; Table 4).
Ultrasonographic scores of 7−9 indicating defi-
nite to advanced hepatic fibrosis were detected in 
eight of 13 HCV-related OLP patients, and scores 
of 4−6 indicating normal to mild hepatic fibrosis 
were found in the other five HCV-related OLP pa-
tients. When possible differences in OLP preva-
lence with respect to the degree of liver damage 
by the ultrasonographic scoring system between 
the advanced hepatic fibrosis group and the nor-
mal to mild hepatic fibrosis group were investi-
gated, a significant difference between the groups 
was not found (P = 0.566; Table 5).
Discussion
According to our study, the prevalence of OLP in 
southern Taiwanese patients with hepatitis C was 
4.7%. This was significantly higher than the preva-
lence of OLP in the general population (2.0%), 
which was used as a control in our study (P = 0.002). 
The prevalence of OLP in 277 hepatitis C patients 
(4.7%) was quite similar to the results of other au-
thors, such as Figueiredo et al.23 who reported a 
4.7% incidence of OLP among 126 patients with 
HCV infection in Brazil, Nagao et al.24 who re-
ported a 4.8% incidence of OLP among 84 patients 
with HCV infection in Japan, and Pawlotsky et al.25 
who reported a 5% incidence of OLP among 61 pa-
tients with HCV infection in France. To avoid inves-
tigator bias, the two investigators who investigated 
all of the HCV patients were blinded to their hepa-
titis C activity. If patients with known HCV therapy 
or transaminase levels were more likely to be over-
diagnosed or underdiagnosed with OLP, this would 
have resulted in arbitrary statistics. We did not 
find a higher OLP prevalence in hepatitis C patients 
treated with IFN and ribavirin, in contrast to re-
ports of OLP being triggered or aggravated by IFN 
Table 5. Prevalence of oral lichen planus (OLP) in hepatitis C virus (HCV) patients (Group 1), stratified by the 
ultrasonographic scoring system*
 OLP (−) OLP (+)† Total
Echo score
 4−6 (normal or mild hepatic fibrosis) 123 (44.4) 5‡ (1.8) 128 (46.2)
 7−9 (definite or advanced hepatic fibrosis) 141 (50.9) 8§ (2.9) 149 (53.8)
Total 264 (95.3) 13 (4.7) 277 (100)
*Data are presented as n (%); †not significant (P = 0.566); ‡38.5% (5/13) with OLP; §61.5% (8/13) with OLP.
by other authors.16,26−28 Furthermore, HCV-related 
OLP was observed to be more common in the non-
therapy group (69.2%) than in the IFN-ribavirin 
combination therapy group (30.8%). However there 
was no significant difference (P = 0.287). To our 
knowledge, this is the first report to investigate 
the prevalence of OLP among chronic hepatitis C 
patients in southern Taiwan, and it describes the 
effect of IFN-ribavirin combination therapy for 
chronic hepatitis C patients with HCV-related OLP.
Among 13 HCV-related OLP cases, the reticular 
form of OLP (76.9%) was the most prevalent oral 
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lesion in hepatitis C patients. This is compatible 
with the finding of Mignogna et al.29 that the re-
ticular form is more frequent in HCV-positive pa-
tients than in HCV-negative patients. Most hepatitis 
C patients with reticular OLP do not seek treat-
ment because of the asymptomatic nature of the 
disease. Variations in OLP symptoms between HCV 
patients (Group 1) and dental outpatients (Group 
2) may have influenced the option of seeing doc-
tors and resulted in the different manifestations of 
OLP between the two groups. All HCV-related OLP 
cases among the 13 hepatitis C patients were tol-
erable. No patient subjectively complained about 
gross or symptomatic changes, regardless of 
whether they were treated with IFN-ribavirin com-
bination therapy or not. Three atrophic-erosive 
OLP and two reticular OLP patients were referred 
to the dental department of the same hospital for 
treatment, and showed dramatic remission of signs 
and symptoms with levamisole and low-dose pred-
nisolone therapy within 2 weeks, and there was no 
evidence of erosive OLP after 4−6 weeks of treat-
ment. The HCV-related OLP in two cases developed 
before HCV therapy and remained unchanged after 
an SVR to therapy. Nevertheless, HCV-related OLP 
responded to conventional therapy for OLP as 
well.30 The beneficial effects of prednisolone plus 
levamisole on HCV-related OLP also suggest immu-
nopathogenesis.30 The etiology of OLP is thought 
to reflect a cell-mediated immune response, al-
though the mechanisms remain to be addressed.31−33 
Leukoplakia was the second most common lesion 
in hepatitis C patients. Caution should be taken to 
regularly follow up on the leukoplakia, as with OLP, 
for possible malignant changes.1
IFN with antiviral, antiproliferative and immu-
nomodulatory functions is effective in treating 
chronic hepatitis C. The rate of response to IFN is 
enhanced by increasing the IFN dose and extend-
ing the treatment duration. The addition of ribavi-
rin to IFN therapy increases the SVR rate in 
Taiwanese HCV patients by up to approximately 
60%.34−37 In this study, the SVR rate to IFN-ribavirin 
combination therapy was 66.4%. The long-term 
benefits of SVR are decreased infectivity, lower 
risks of developing cirrhosis and hepatocellular 
carcinoma (HCC), and an improved quality of life. 
Therapeutic effects of IFN and ribavirin have been 
confirmed in extrahepatic lesions other than 
OLP.38−40 We found that HCV-related OLP in chronic 
hepatitis C patients with SVR to IFN-ribavirin com-
bination therapy can be persistent. As OLP neither 
disappeared nor improved but remained unchanged 
when HCV RNA became negative after HCV ther-
apy, it is unlikely that HCV directly participates in 
the pathogenesis of OLP lesions. Our data suggest 
that HCV is not sufficient in itself to be a causative 
agent for the development of OLP lesions, and that 
host factors play important roles in the pathogen-
esis of HCV-related OLP. This was supported by 
other researchers who reported that the percent-
ages of HCV-infected oral mucosa cells do not cor-
relate with serum viremia levels or the intensity of 
inflammatory infiltrates in OLP lesions, together 
with the fact that HCV RNA levels or HCV geno-
types in HCV patients with or without OLP did not 
significantly differ.14,15,41 Furthermore, Femiano 
and Scully42 found that an increase in immunomod-
ulatory cytokines in HCV-positive OLP lesions in-
duced cell-mediated cytotoxicity to basal layer 
cells and resulted in OLP lesions. Pilli et al.43 dem-
onstrated that HCV-specific CD4+ and CD8+ T cells 
were present within intralesional infiltrates in 
HCV-positive OLP lesions, thus providing strong ev-
idence for the involvement of HCV in the patho-
genesis of OLP. Although it is unclear how HCV 
affects the immune system of hosts, it is thought 
that the host immune system plays an important 
role in the development of HCV-related OLP. For 
further elucidation of the therapeutic effects of 
IFN-ribavirin combination therapy on HCV-related 
OLP, an accumulation of more cases and long-term 
follow-up are needed. Also in this study, nine of 13 
HCV-related OLP patients were female; therefore, 
sex may be related to the occurrence of OLP.
Chronic hepatitis C has peaks and valleys of ac-
tivity, so most hepatitis C patients have ALT levels 
that may go up and down or remain stable over 
time. No HCV-related OLP was found in hepatitis C 
patients whose ALT levels were always < 80 IU/L 
during 2 years of follow-up, regardless of whether 
or not they were treated with HCV therapy. Such a 
finding is quite interesting and corresponds to 
some earlier reports that there is a close associa-
tion between transaminase elevation and the de-
velopment of HCV-related OLP lesions,8,12,13 
although no definite values of elevated ALTs were 
mentioned in those reports. As far as we know, 
these ALT numbers do not have a linear relation-
ship with the stage of liver damage in HCV infec-
tion. A level of ALT of 160 IU/L is not twice as bad 
as 80 IU/L, and an ALT value of 95 IU/L and 80 IU/L 
are essentially the same to a liver specialist. It is 
not surprising to find that there were no signifi-
cant differences in OLP prevalence between the 
advanced hepatic fibrosis group and the normal to 
mild hepatic fibrosis group according to the ultra-
sonographic evaluation (P = 0.566) in the study. 
However, the prevalence of OLP in the advanced 
hepatic fibrosis group was higher than that of the 
normal to mild hepatic fibrosis group. Therefore, 
further studies are needed to clarify the mecha-
nism of this association between ALT levels 
of > 80 IU/L and the detection of HCV-related OLP.
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In conclusion, our data show that among HCV 
patients, the rate of OLP is twofold higher (4.7% 
vs. 2.0% in the general population); and among 
OLP patients the rate of HCV infection is 11-fold 
higher (22.1% vs. 2.0% in control subjects of our 
previous study). We concluded that at least in 
southern Taiwan, there is a positive association 
between HCV and OLP and a strong association be-
tween elevated transaminase levels of > 80 IU/L 
and the detection of HCV-related OLP. Physicians 
should be aware that OLP can occur or persist even 
when serum HCV RNA is negative after IFN-ribavirin 
combination therapy for hepatitis C patients. 
These findings contradict the notion that HCV is 
the direct causal agent of OLP. In other words, HCV 
together with other factors (either viral or host-
related immune responses) may be responsible for 
some cases of HCV-related OLP.
Acknowledgments
The authors would like to express their gratitude to 
Drs Kwong-Ming Kee, Wei-Chih Tung and Chuan-Mo 
Lee of the Division of Hepato-Gastroenterology for 
their kind referral of chronic hepatitis C patients 
for our investigation and to Ms Pao-Fei Chen for 
her kind help with the statistics. This investigation 
was supported in part by a CMRP research grant 
(CMRPG870311 to S.Y.L.) from Chang Gung 
Memorial Hospital, Kaohsiung, Taiwan.
References
1. Nagao Y, Sata M. Hepatitis C virus and lichen planus. 
J Gastroenterol Hepatol 2004;19:1101−13.
2. Manns MP, Rambusch EG. Autoimmunity and extrahepatic 
manifestations in hepatitis C virus infection. J Hepatol 
1999;31(Suppl 1):39−42.
3. Cacoub P, Poynard T, Ghillani P, et al. Extrahepatic mani-
festations of chronic hepatitis C. Arthritis Rheum 1999;
42:2204−12.
4. Lodi G, Giuliani M, Majorana A, et al. Lichen planus and 
hepatitis C virus: a multicenter study of patients with oral 
lesions and a systematic review. Br J Dermatol 2004;151:
1172−81.
5. Guerreiro TDT, Machado MM, De Freitas THP. Association 
between lichen planus and hepatitis C virus infection: a 
prospective study with 66 patients of the dermatology 
department of the hospital Santa Casa de Misericórdia de 
São Paulo. An Bras Dermatol 2005;80:475−80.
6. Ingafou M, Porter SR, Scully C, Teo CG. No evidence of HCV 
infection or liver disease in British patients with oral lichen 
planus. Int J Oral Maxillofac Surg 1998;27:65−6.
7. van der Meij EH, van der Waal I. Hepatitis C virus infection 
and oral lichen planus: a report from the Netherlands. 
J Oral Pathol Med 2000;29:255−8.
8. Nagao Y, Sata M, Tanikawa K, Itoh K, Kameyama T. Lichen 
planus and hepatitis C virus in the northern Kyushu region 
of Japan. Eur J Clin Invest 1995;25:910−4.
9. Carrozzo M, Gandolfo S. Oral diseases possibly associated 
with hepatitis C virus. Crit Rev Oral Biol Med 2003;14:
115−27.
10. Nagao Y, Sata M, Noguchi S, et al. Detection of hepatitis C 
virus RNA in oral lichen planus and oral cancer tissues. 
J Oral Pathol Med 2000;29:259−66.
11. Chaiyarit P, Kafrawy AH, Miles DA, Zunt SL, Van Dis ML, 
Gregory RL. Oral lichen planus: an immunohistochemical 
study of heat shock proteins (HSPs) and cytokeratins (CKs) 
and a unifying hypothesis of pathogenesis. J Oral Pathol 
Med 1999;28:210−15.
12. Chung CH, Yang YS, Chang TT, Shieh DB, Liu SY, Shieh TY. 
Relationship of oral lichen planus to hepatitis C virus in 
southern Taiwan. Kaohsiung J Med Sci 2004;20:151−9.
13. Ali AA, Suresh CS. Oral lichen planus in relation to transam-
inase levels and hepatitis C virus. J Oral Pathol Med 2007;
36:604−8.
14. Nagao Y, Sata M, Itoh K, Tanikawa K, Kameyama T. 
Quantitative analysis of HCV RNA and genotype in patients 
with chronic hepatitis C accompanied by oral lichen 
planus. Eur J Clin Invest 1996;26:495−8.
15. Arrieta JJ, Rodriguez-Inigo E, Casqueiro M, et al. Detection 
of hepatitis C virus replication by in situ hybridization in 
epithelial cells of anti-hepatitis C virus-positive patients 
with and without oral lichen planus. Hepatology 2000;
32:97−103.
16. Nagao Y, Sata M, Ide T, et al. Development and exacerba-
tion of oral lichen planus during and after interferon ther-
apy for hepatitis C. Eur J Clin Invest 1996;26:1171−4.
17. Nagao Y, Sata M, Suzuki H, Kameyama T, Ueno T. Histological 
improvement of oral lichen planus in patients with chronic 
hepatitis C treated with interferon. Gastroenterology 
1999;117:283−4.
18. Silverman S Jr, Bahl S. Oral lichen planus update: clinical 
characteristics, treatment responses, and malignant trans-
formation. Am J Dent 1997;10:259−63.
19. Kramer IR, Pindborg JJ, Bezroukov V, Infirri JS. Guide to 
epidemiology and diagnosis of oral mucosal diseases and 
conditions. World Health Organization. Community Dent 
Oral Epidemiol 1980;8:1−26.
20. Scully C, el-Kom M. Lichen planus: review and update on 
pathogenesis. J Oral Pathol 1985;14:431−58.
21. Lin DY, Sheen IS, Chiu CT, Lin SM, Kuo YC, Liaw YF. 
Ultrasonographic changes of early liver cirrhosis in chronic 
hepatitis B: a longitudinal study. J Clin Ultrasound 1993;
21:303−8.
22. Hung CH, Lu SN, Wang JH, et al. Correlation between ul-
trasonographic and pathologic diagnoses of hepatitis B and 
C virus-related cirrhosis. J Gastroenterol 2003;38:153−7.
23. Figueiredo LC, Carrilho FJ, de Andrage HF, Migliari DA. Oral 
lichen planus and hepatitis C infection. Oral Dis 2002;8:42−6.
24. Nagao Y, Sata M, Fukuizumi K, Tanikawa K, Kameyama T. 
High incidence of oral precancerous lesions in a hyperen-
demic area of hepatitis C virus infection. Hepatol Res 
1997;8:173−7.
25. Pawlotsky JM, Ben Yahia M, Andre C, et al. Immunological 
disorders in C virus chronic active hepatitis: a prospective 
case-control study. Hepatology 1994;19:841−8.
26. Protzer U, Ochsendorf FR, Leopolder-Ochsendorf A, 
Holtermuller KH. Exacerbation of lichen planus during in-
terferon alfa-2a therapy for chronic active hepatitis C. 
Gastroenterology 1993;104:903−5.
27. Sassigneux P, Michel P, Joly P, Colin R. Eruptive mucocuta-
neous lichen planus during treatment of chronic hepatitis C 
with interferon alpha. Gastroenterol Clin Biol 1993;17:764. 
[In French]
28. Papini M, Bruni PL, Bettacchi A, Liberati F. Sudden onset of 
oral ulcerative lichen in a patient with chronic hepatitis C 
 Oral lichen planus and hepatitis 197
 on treatment with alfa-interferon. Int J Dermatol 1994;
33:221−2.
29. Mignogna MD, Lo Muzio L, Lo Russo L, Fedele S, Ruoppo E, 
Bucci E. Oral lichen plaus: different clinical features in 
HCV-positive and HCV-negative patients. Int J Dermatol 
2000;39:134−9.
30. Lu SY, Chen WJ, Eng HL. Dramatic response to levamisole 
and low-dose prednisolone in 23 patients with oral lichen 
planus: a 6-year prospective follow-up study. Oral Surg 
Oral Med Oral Pathol Oral Radiol Endod 1995;80:705−9.
31. Morhenn VB. The etiology of lichen planus: a hypothesis. 
Am J Dermatopathol 1986;8:154−6.
32. Laskaris G, Sklavounou A, Angelopoulos A. Direct immun-
ofluorescence in oral lichen planus. Oral Surg 1982;53:
483−7.
33. Dockrell HM, Greenspan JS. Histochemical identification of 
T cells in oral lichen planus. Oral Surg Oral Med Oral Pathol 
1979;48:42−6.
34. Lee SD, Yu ML, Cheng PN, et al. Comparison of a 6-month 
course of peginterferon-α-2b plus ribavirin and interferon-
α-2b plus ribavirin in treating Chinese patients with chronic 
hepatitis C in Taiwan. J Viral Hepat 2005;12:283−91.
35. Chuang WL, Yu ML, Dai CY, Chang WY. Treatment of chronic 
hepatitis C in southern Taiwan. Intervirology 2006;49:
99−106.
36. Lai MY. Combined interferon and ribavirin therapy for 
chronic hepatitis C in Taiwan. Intervirology 2006;49:91−5.
37. Dixit NM, Layden-Almer JE, Layden TJ, Perelson AS. 
Modelling how ribavirin improves interferon response rates 
in hepatitis C virus infection. Nature 2004;432:922−4.
38. Zuckerman E, Keren D, Slobodin G, et al. Treatment of 
refractory, symptomatic, hepatitis C virus related mixed 
cryoglobulinemia with ribavirin and interferon-alpha. 
J Rheumatol 2000;27:2172−8.
39. Johnson RJ, Gretch DR, Couser WG, et al. Hepatitis C virus-
associated glomerulonephritis: effect of alpha-interferon 
therapy. Kidney Int 1994;46:1700−4.
40. Sheikh MY, Wright RA, Burruss JB. Dramatic resolution of 
skin lesions associated with porphyria cutanea tarda after 
interferon-alpha therapy in a case of chronic hepatitis C. 
Dig Dis Sci 1998;43:529−33.
41. Lodi G, Carrozzo M, Hallett R, et al. HCV genotypes in 
Italian patients with HCV-related oral lichen planus. J Oral 
Pathol Med 1997;26:381−4.
42. Femiano F, Scully C. Functions of the cytokines in relation 
oral lichen planus-hepatitis C. Med Oral Patol Oral Cir 
Bucal 2005;10(Suppl 1):E40−4.
43. Pilli M, Penna A, Zerbini A, et al. Oral lichen planus patho-
genesis: a role for the HCV-specific cellular immune response. 
Hepatology 2002;36:1446−52.
